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(57) (57)[ABSTRACT OF THE DISCLOSURE] 

in®] [PURPOSE] 

[CONSTITUTION] 

3E#fK Tl/^f-^y^ =3-9 The ITO sintered compact of density 90% - 

^ yy^A^ !Jf ^A, -ry^i/tyJ* 100% containing 5 to 5000 ppm of one or 

(Dl@Ji!.±cc>7c^?r5~5000ppm more type of elements of zinc, copper, 

"a ^-^5, 3^90% ~ 100% ©IT antimony, titanium, thulium, lithium, and 

om£ffc 0 magnesium. 



mm 

icmfox\,^o 



[ADVANTAGE] 

The sputtering target which consists of this 
ITO sintered compact is also set to a high 
temperature substrate, or also in a 
low-temperature substrate, a very low 
resistant and highly transparent electrically 
conductive film is given, and the film-forming 
rate is quick, there is also no granular 
product of a target surface, there is no crack 
of target nor scattering of the damage 
particle from a target, either, and it is 
extremely excellent in productivity. 
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[CLAIMS] 



^^90%~100%(DITO^^ o 



[0001] 
10002] 

et, flsawtttv^jfii"eiTo(»{i2>r 

£LTttifefm©ffi£$£V^£a>*> 



[CLAIM 1] 

A ITO sintered compact of density 90% - 
100%, in which in the ITO sintered compact 
which consists of indium oxide and a tin 
oxide, one or more type of element selected 
from zinc, copper, antimony, titanium, 
thulium, lithium, and magnesium is 
contained. 

[CLAIM 2] 

The sputtering target which consists of an 
ITO sintered compact of description of Claim 
1. 

[DETAILED DESCRIPTION OF THE 
INVENTION] 

[0001] 

[INDUSTRIAL APPLICATION] 

This invention is related to the ITO sintered 
compact which was excellent as sputtering 
target. 

[0002] 

[PRIOR ART] 

Accompanying development of the display 
device which centers on a liquid crystal, 
while the demand of a transparent 
electrically conductive film is increasing, the 
ITO (indium-oxide, tin oxide) film is widely 
used at the point of low resistant and highly 
transparent property in a transparent 
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f&K)-<:foi9, IT electrically conductive film. As a formation 
Oj^^fttf^ftS^— ^Vb£r/iV\fc method of an ITO transparent electrically 
x;<y?V>sffe&Jj:<MRi£friX\<^ conductive film, the point of the simplicity of 
So &\zMi&Xfetfcgk?)%y—ik, operativity to the sputtering method is 
^^(OWMt, 7^f>f7Vh!J^ common. The sputtering method using the 
^ro^ffl(c#V\ it?l4f£ftITOS target which consists of an ITO sintered 
^^1;M^^^^ti>TV^ 0 compact is applied widely. Recently it in 

particular accompanies the coloration of a 
liquid crystal, miniaturization of an element, 
and adoption of an active matrix system, and 
the highly efficient ITO transparent 
electrically conductive film is required. 

[0003] [0003] 

ITO'MSfcn, WtiMlsWA Usually, an ITO sintered compact is sintered 

ffiMkWtfc&ffiM<Ol&&ffiM(lTO after press-molding the mixed powder (ITO 

ffi^&Mfcj&M&i, ^IpLT^as powder) of an indium-oxide powder and 

^tvCl^So . tin-oxide powder, and is manufactured. 

[0004] [0004] 

lTOW^i^(DWMtVX^\/^Mit Preparation of the indium-oxide powder or 
^y^^^tciimt^j^M(D tin-oxide powder used as a raw material of 
MSltt* &*(D&miitMik$fo^fflL an ITO sintered compact thermally 
&M%L, Mfflk&M^i^y^. ffjv^ decomposes each metal hydroxide, an 
IstdO^ ^tc^ MilTO^^c organometallic salt, an inorganic metal salt, 
^flS^S^fe^LTfi. ^Z/i/tyJ* sol, a gel, etc., moreover, the method of 
t^}t<D^— W&^ffliZtkW&$M carrying out the heating decomposition of 
£^nLT*jfc£itfc£j$#K#d;i the product (for example, Unexamined 
ff.4#MB862-7627,4#MHg60- Japanese Patent No. 62-7627, 60-186416 
186416^#^)^P*^^?^J: etc.) which adds and carried out the 
•9^fiScL^:^fiJc^(^!)^.{i^lBBg5 co-precipitation of the precipitate formation 
8-36925^*^#^)^rJ!JDfi^fi?L agent to the homogeneous mixing solution of 
"CSS3ai"S^"ife^d 5 ^P?>tbTV^5 0 an indium and a tin as a method of preparing 

a direct ITO powder, or the products (for 
example, Unexamined Japanese Patent No. 
58-36925 etc.) produced by hydrolysis, and 
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manufacturing them etc. is learned. 



[0005] 

-C#1\ lTO«i»<*(iMk«i0%^ 
^)©S!tt*£^*>57. 15g/cm 3 
©65%5gS©t©(~4. 65g/cm 



[0005] 

However, the density of the sintered compact 
obtained from the precursor powder 
obtained by such a method becomes like 
this. It cannot have still sufficient density, 
about 65% of thing of 7.15 g /cm 3 which is 
the theoretical density of an ITO sintered 
compact (10-% containing of tin oxides), 
(-4.65 g /cm 3 ) It is thus. Since the ITO 
sintered compact with such a low density 
has bad electroconductivity and thermal 
conductivity and its bending force resistance 
are low, when this is used as sputtering 
target, the film-forming of a highly efficient 
ITO film excellent in electroconductivity and 
a light transmittance was not only very 
difficult, but generation of the nodule by 
reduction of a target surface and film-forming 
rate are slow, and it had the problem that 
sputter operativity, such as these, was bad. 



[0006] [0006] 

^<D£yt£F$M&M&: r t£fc#>\£^ M In order to solve such a problem, the method 
&8tt£1TOi^#&frS>%feiFfc* of obtaining a high-density ITO sintered 
J&lhtetU filtlsX, ITO$s&£ compact is examined variously, as the 
ifcfofl&ffityiftlb'LXSU Ge^SrjSfsj&P example, the method of adding Si, Ge, etc. 
i"5^fe^ft^ttTV^5(^!Ix.f^ to an ITO sintered compact as a sintering 
#^Bg61-136954^^#) 0 auxiliary agent is proposed (for example, 

Unexamined Japanese Patent No. 

61-136954). 

[0007] [0007] 

LfrUi&b* KftSftttfeftS^B However, in order to obtain a high-density 
fcftlcftu Si, Ge^(D^MM^^< sintered compact, it is necessary to increase 
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-t-5iftg#ife9. tit. ^(Dkofrmg the additional amount of Si, Ge, etc. 
Wfrhf£&X'*y#Ts#9^tfyYfr Moreover, Si and Ge mix into the transparent 
b'&bthicMVM^M^tplzfc, Si, electrically conductive film obtained from the 
Ge#iftAL. <Sfi$L*KS:#5wi sputtering target which consists of such a 
/^if U^o/to sintered compact, it was difficult to obtain a 

low resistant film. 

[0008] [0008] 

[ftWtm&LXlk-tZBkm] [PROBLEM TO BE SOLVED BY THE 

utflSoT, mm^ ^tm^m^m invention] 

tiicITO^^r-^x.^t^'V^. Therefore, generation of the nodule can give 
tfyY^M<DM%fckZ>S*s^— ;V(D the ITO film excellent in electroconductivity 
^yhcD#Jtb> and a light transmittance, and according to a 

frb<D^mWfr%<&MWtV<DmM& reduction of a target surface and the crack of 
^ITO^^^^M^tbTV yfc. a target, an ITO sintered compact without the 

problem of the scattering of the damage 
granule thing from a target was desired. 

[0009] [0009] 

[|!lffiSr**i"6fc»0¥a] [MEANS TO SOLVE THE PROBLEM] 

&&W%htts ±&<D£5t£$ffitfc The present inventors accumulated 

&fy^M&1H$:M'feicf&^ earnestly examination in view of the above 

^v^^Ajockt^^^^^^S^^ present condition. As a result, in the sintered 

ffcd&v^t^ 3E#ck 7V^fc>\ compact which consists of indium oxide and 

y } J&J>>* V^tyJ*. ~?y^yfy a tin oxide, zinc, copper, antimony, titanium, 

J^frbM&fritclMU^-^^^&lz thulium, lithium, and the sintered compact 

^^&^%£fc&M^H%Wi&f!iZti v M containing one or more type of element 

fiic'C^SCl^^ttSL. ^^K^r^fiJc selected from magnesium discover that a 

-t%>\zMotc 0 high sintered density can be achieved, it 

came to perfect this invention. 

[0010] [0010] 

WT.^WR%UM\^WR1rZ>o Hereafter, this invention is demonstrated in 

detail. 



6/6/2005 



7/1 9 Copyright (C) 2005 The Thomson Corporation. 



JP7-54132-A 



[0011] [0011] 

#£W©ITOi£ftft:W:, ffi. The ITO sintered compact of this invention 

T^5^e>\ y ] JtyJ*, V^ty contains one or more type of element 

^^^i/tyJ±frhM&fttzlMSX selected from zinc, copper, antimony, 

±<D7i:^£rlir^r~f~<5o ^ti^<DjtM titanium, thulium, lithium, and magnesium. 

(D^^MtLXn, 'fltffifc&Mtett As content of these elements, it is total 

LT^^a ^4^5— 5000ppm, £F£ content of 5 to 5000 ppm with respect to the 

U<f±10~500ppm. ^(C$?^L< sintered-compact whole quantity, preferably 

{4. 20— 200ppm-T?fo5 o 8&APJrt* it is 10 to 500 ppm, most preferably, it is 20 

Sppmfc^Xfe^fD^^fr^f-^ftX to 200 ppm. The effect is inadequate if an 

fc^ — ;£\ 5000ppmlrrxLTADXL additional amount is less than 5 ppm. On the 

Xh^vi'Bffi^&ft} ±.<D$hW:fi^ other hand, even if it adds more than 5000 

fnU $£^ftn?fi&V\, ppm, the effect of the sintered-density 

improvement is saturated, it is not 

economical. 

[0012] [0012] 

*36WJCj3lt5ITOiftJI$ft:tt3©aj Content of the tin in the ITO sintered 

(D^^Hi.Mit^o^WXl— 20M compact in this invention is tin-oxide 

*%^#W?£L<{42~15Jii% conversion, and is 1 to 20 weight%, most 

~efc§ 0 preferably, it is 2 to 1 5 weight%. 

[0013] [0013] 

&^$](DlTO'%£l&fc(D&&feM% The specific resistance of the film obtained 

g<D90%~100%, ^(DlTO'Bffifc by the density of the ITO sintered compact of 

%7s/<y$yi/sf$— ^fyhtLX^^ this invention using 90% - 100% of a true 

T#^ti7t^(DltSirLf4> 1 x 10" 3 density and this ITO sintered compact as 

Qcm^T^ #(C5X 10' 5 — 7X 10" 4 sputtering target is 1 X10" 3 (OMEGA) cm or 

Qcmttoo ^(D£?t£$zt&W£^fr less, in particular, it is set to 5x10" 5 -7x 

t#*btL3c£>te\ i%1fefc<D^%iJfit&\<^ 10^(OMEGA) cm. Since such a low resistant 

fc#). T&^MJJ&'P^, {SV^fEJE film is obtained has the low resistance of a 

X$kW>& plf£i:&^ ^y^^X^fe sintered compact, there is little power 

£t~6A^>1^cfc5JjI^^>~e/ consumption and discharge of it is attained 

i l/ P^<f^i)^Xh^> 0 with a low voltage, it is because the damage 

to the film by the negative ion generated in a 
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plasma decreases. 



[0014] [0014] 

iZft*&W<DlTOjfeW#njg&1&16L Moreover, the sintering particle size of the 
#^l—20/xmT?fe«9 > #M2~20 ITO sintered compact of this invention is 1 to 
n mirfoSo U&<DlTO>Bffifc(D>%£ 20 micrometer. In particular, it is 2 to 20 
ffiftL&fe, fcyYzfU^X mi ii m^fc micrometer. The sintering particle size of the 
^^ c f I ^PJEriifi^^p'Cf430 M conventional ITO sintered compact is 30 
m£U_h~'Cfo<5o W$u$L%kfcl ii m^fc micrometer or more in pressurization high 
i§(D/J^$i/^^^ft:'Cf±^c^3i^^ temperature sintering among less than 1 
3§C ^^p^SSS^i^V^cft. ^y<y micrometer and oxygen by hot press. Since 
^i-tWc^ 'W&ftfcfrtftcVL film-forming rate has an slow sintering 
X^L^^d^W^MW^t^^r^M^: particle size in a less than 1 micrometer 
^LTV^o — 'gtW^L&fi^O p, small sintered compact and sintered- 
m^:^x.S^|p^{iif^j^ J l4^/J^^ compact strength is weak, it cracks during 
V^fefJtLBC ZhKl&B^&M sputter. It has the problem that a sintered 
^^:#v^fcfe > ^^^^(^V-rV compact is missing and a particulate material 
>^ti*h\i<WLtd0, PltitcVl-g, scatters on a film. On the other hand, since 
V\> Hk^. &5&W<Dlfe1&fc<DWk&jj the sintered compact with which a sintering 
y£{c|8L. -t©— #U£^J^i~5 0 particle size exceeds 20 micrometer has the 

small impact strength, it is easy to crack, 
since the thermal expansion coefficient is 
further large, it peels from a bonding surface 
during sputter, it is easy to crack. Next, it 
relates to the manufacturing method of the 
sintered compact of this invention, the 
example is illustrated. 



[0015] 

mt&t. Eft. m. rutt 
^ yy^. v^vj*. 



[0015] 

The ITO sintered compact of this invention 
can be manufactured by mixing, molding and 
sintering indium oxide, tin oxide, zinc and 
copper, antimony, titanium, thulium, lithium 
and the compound of one or more type of 
element selected from magnesium, for 
example, an oxide, a salt, etc. What is 
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ry^y, ^y, yy**, y 



sufficient is just to heat-process the mixing 
method of the compound containing indium 
oxide, a tin oxide, and said element after 
mixing indium oxide, tin oxide, and this 
compound, for example, although it does not 
specifically limit. In addition, this invention 
does not exclude the case where one or 
more type of element selected from zinc, 
copper, antimony, titanium, thulium, lithium, 
and magnesium is contained as an impurity 
in indium oxide and/or tin oxide. 



[0016] [0016] 

fa(D%fekLX^>i/$J±$o£Z$/ As another method, after obtaining the 
l£tc}t^bt&iki^^k(Dm^i$ : tt^ precursor of indium and/or tin, and this 
£fcfe^fccfcoT#fc$L f&#Laii~5 compound with a co-precipitation method 
;£&£#J^i~5w£;&5 - C#£ 0 etc., the method of heat-processing can be 

illustrated. 



[0017] 

mx^xwK mzmt&. ry^ 
tm*L<. ^y. y ] JV&, y 

m(Dik&%}&600X:-i800 o cxm 



[0017] 

Indium oxide, a tin oxide, and one or more 
type of element selected from zinc, copper, 
antimony, titanium, thulium, lithium, and 
magnesium are also at a mixed state, 
although it is good also at a combined state, 
it is preferable that in particular zinc, copper, 
and antimony are a tin oxide and a combined 
state, moreover, it is preferable that titanium, 
thulium, lithium, and magnesium are indium 
oxide and a combined state. It is achieved by 
being able to illustrate a solid-solution state 
etc., for example, for example, heat- 
processing the compound of indium oxide 
and/or tin oxide, and these elements at 600 
degree C-1800 degree C with a combined 
state. 
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[0018] [0018] 

gp*?, X-WZfe, ffi§fe\ IB. TVf" That is, in this invention, after zinc, copper, 

^l/femk^>Km¥&^tzM. Wtit and antimony make it form a solid solution in 

4 ^i/iy&hifx-a-L, ITOk-tS^bfc a tin oxide, they are mixed with indium oxide, 

#f£L<» ?-?y, y})tyJ>., V^-tyJ*. being referred to as ITO is preferable, and 

^^^y^^WY.^y-y^Mz.Wi after titanium, thulium, lithium, and 

Mikffioki&iiL, ITOt magnesium make it form a solid solution in 

"^S^t^^f^bV \ indium oxide, they are mixed with a tin oxide, 

being referred to as ITO is preferable. 

[0019] [0019] 

WkAyWJ*^ Mik$>\zttirZ)^ti The solid-solution amount of these elements 

^)7C^W@^fifl, M^rff^KUhti with respect to indium oxide and a tin oxide 

5ITO^^ft:4 3 CD'a^"4^/5 s 5~50 is adjusted so that it may be set to content 

00ppm(c&5J;5fnl3t't"'5 o 5-5000 ppm in the ITO sintered compact 

finally obtained. 

[0020] [0020] 

M^^^M^y-y^^n^icm^ Although the indium oxide to be used is not 

fo^^^Bffi&l<cMtitcW&X*&} specifically limited, it is preferable that it is 

— ^Mit-fy-y^^h^tt^^. the fine and uniform indium oxide excellent 

LV\ Wz.&^lk'fyi/'yj^ffijZiDB in sinterability. For example, it is preferable 

ETMMW'£l0m 2 /gU±X*foZ>^. that the BET surface area of an indium-oxide 

k&ftf- SUV % D powder is more than 10m 2 /g. 

[0021] [0021] 

— JlV^Mi^fi^ffi^vJ^ On the other hand, it is preferable that a 

V\L<!;;^£p:£LC BET^®^^3m 2 surface area is small and the BET surface 

/gt(T. #{^lm 2 /gti.T'Cfo6^ area of the tin oxide to be used is below 

b&tft ifcLl \ 3m 2 /g, in particular, it is preferable that it is 

below In^/g. 

[0022] [0022] 

Mit-fy^^M. Mik^tffi^io The mixing method of the compound which 

cfcT^fEia, 38, Ty^^ey, ^f-^y^ consists of a one or more type of element 
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[0023] 



[0024] 

~5t/cm 2 ^S^C sKSfcrtJU. 
T*Q;Sl«:2~5lEl*fc«JiIl/tt> £V >„ 



[0025] 

#krtfc|«fttel250~1600 < t, 
#i!l$f£L<f±1350~1500 t Ctf)ffi. 

$B*£?&&#1250 < t 

om&mmt>titc<o, tit. msm. 
5 0 tt»#Hftr±«p^ifi^*tbi", 



selected from an indium-oxide powder, 
tin-oxide powder and zinc, copper, antimony, 
titanium, thulium, lithium, and magnesium is 
not specifically limited, but wet type or 
dry-type mixing methods, such as a ball mill 
using ball, such as a zirconia and a urethane 
resin, a vibration mill or a V-type blender, 
and a chaster mill, are illustrated. 

[0023] 

Next, a powder is molded. However, the 
molding method should just choose the 
molding method suitable for the target 
shape, it does not specifically limit, although 
the metallic-mold molding method, the 
casting molding method, etc. are mentioned. 

[0024] 

It is preferable that a molding carries out 
pressurization processing in a cold isostatic 
press for the high-densification of a sintered 
compact. The pressure at that time is good 
at a 3-5t/cm 2 grade. It is sufficient to repeat 
processing 2 to 5 times as required. 

[0025] 

The obtained molding is 1250 - 1600 
degrees C, most preferably, it sinters at the 
temperature of 1350 - 1500 degrees C. 
When sintering temperature is 1250 degrees 
C or less, the ITO sintered compact whose 
density is 90 % less is obtained. Moreover, 
when sintering temperature exceeds 1600 
degrees C, the unusual growth of 
sintered-compact particle may arise. 
Sintering time is from several hours to 
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^^^K 8^^. ^Stt^^^'C several dozens of hours, it is enough in 
ftx.t££i<\ particular 10 to 30 hours. What is necessary 

is not to specifically limit a sintered 
atmosphere but just to perform it in air, 
oxygen, and an inert gas etc. 

[0026] [0026] 

[3BWOja*l [ADVANTAGE OF THE INVENTION] 

£Jl±©RW^5>W5>*^J:5l^* Clearly from the above description, also in 
#J©Ii£&* fa ryf^ey, the high temperature substrate by which the 

yy&J** sputtering target which consists of the zinc of 

alfitL/cl^WicOTti^tr^^i^S this invention, copper, antimony, titanium, 
ITOftJSfr^&^cS^y^yy^ thulium, lithium, and ITO sintered compact 
~^VM2. MW&IMtM^Mkl&K containing one or more type of element 
joV^T^SnB^HTV^^V^iS^S^K selected from magnesium was heated, also^ 
K&\<^XhW&X&W^MMW£ in the low-temperature substrate which is not 
M^MW^&^Z-, ft&T^o, -frco heated, a very low resistant and highly 
fi5cM3SS^3^<> ^^yVhi§®£)$]i transparent electrically conductive film is 
ft£$ l %li>t£<^&—ffiyh<DWltis? given, and the film-forming rate is quick, 
—&iybfrh<D&W&T<DMWttyi>te there is also no granular product of a target 
<.®fe*t^^[4(cffitbTV^o surface, there is no crack of target nor 

scattering of the damage particle from a 
target, either, and it is extremely excellent in 
productivity. 

[0027] [0027] 

[HJ£#y] [EXAMPLES] 

KTs Hife^JtCctO^^KSrStcA Hereafter, more specifically, an Example 

ffcft{£fji(!l|-f <5#^ ^^Kft^tUc demonstrates this invention. This invention is 

R£$*l#b©-Cf±fcV \ not limited to this. 

[0028] [0028] 
^IJfc^Jl Example 1 

BET^ffi^ lm 2 /g(DM{k$>t ]E The tin oxide of BET surface-area 1m 2 /g and 
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ifh SrL Tls^^Z/tD&TQ^oWlik the oxide of each element of zinc, copper, 
^t^ti-^ti^^n^. ^M^tr^JO and antimony are each heated in air after 
f&U B&teffifcwftk^^£@i££ mixing, it was made to form a solid solution 
•frfdo ^hyb^^^^LtcMit^t these elements in a tin oxide. The tin oxide 
Mik^^y^^t&^bfcMi'nL', # and indium oxide containing these elements 
hfotcM:&ffiM ; k&My p l<'*Ltc are further mixed, after carrying out the 
^ 3ton/cm 2 "t:#^Ki±7 P U^^S metallic-mold press of the obtained mixed 
Mlif ^ 1500T;^24B^$^ powder, hydrostatic- pressure press 
U ITO'BU^^tciMit-O^ processing is carried out by 3ton/cm 2 , it 
J±/]&{k^ = lfa90/lO(Mikik) , sinters at 1500 degrees C among oxygen for 
$E$^H = 9 ix m) Q f£io, 3gfq\ 24 hours, the ITO sintered compact was 
$sU TVf^^^^fl Jtfi, obtained (indium oxide / tin-oxide = about 

J&^^fo^lTOW^fc^^&TzM 90/10 (weight ratio), a sintering particle size 
<7>a ^fi/^SOppnu lOOppm, 500 = 9 micrometer). In addition, it was made for 
ppm£&3cfc5KX7to ^fobtDWfiv content of each element in the ITO sintered 
|£cD^'t4£^l{^"t~o compact whose additional amount of zinc, 

copper, and antimony is an end product to 
be set to 50 ppm, 100 ppm, and 500 ppm. 
The physical property of these sintered 
compacts is shown to Table 1 . 

[0029] [0029] 

^V^T> ^htrLfcWfivfa&Z— ffyb Then, in accordance with the result which 
£L~CfflV\ M3K7F-$-7s/<y5r£zi$ carried out sputtering film-forming, it shows 
{CT. 7s/<y$y V^^WX^tt^^z^ to Table 1 on the sputter conditions shown in 
fo;b-frT^lt::7Fi~ 0 Table 3 using the obtained sintered compact 

as a target. 



[0030] [0030] 

%1ti§M2 Example 2 

BET^ffif|20m 2 /g<D@|{fc>YVv ; The indium oxide of BET surface-area 

yVVJ*. V^tyJ*. 20m 2 /g and the oxide of each element of 

^i/tyJ^tD&^^OMikfyvt&^tti titanium, thulium, lithium, and magnesium 

^tL^l-o^ ^^^^Pfi&L, BHfc are each heated in air after mixing, it was 

J±(D^foh%M%Wi¥&£:^ made to form a solid solution these elements 

fCo ^tibjG^&ls ^VtcMit4 >is of indium oxide. The indium oxide and the tin 
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ton/cm 2 Ti^7kJ±7V;*M3U 
1500 < C-C24«Fra*ieU I 

■Mk«=«&90/io«*ifc).tt* 
M«ltlRl*KKSUfc. r 



oxide containing these elements are further 
mixed, after carrying out the metallic-mold 
press of the obtained mixed powder, 
hydrostatic-pressure press processing is 
carried out by 3ton/cm 2 , it sinters at 1500 
degrees C among oxygen for 24 hours, the 
ITO sintered compact was obtained (indium 
oxide / tin-oxide = about 90/10 (weight ratio), 
a sintering particle size = 8 micrometer). In 
addition, the additional amount of each 
element was set like Example 1. The 
physical property of these sintered compacts 
is shown in Table 2. 



[0031] 



[0031] 

Then, in accordance with the result which 
carried out sputtering film-forming, it shows 
in Table 2 on the same sputter conditions as 
Example 1, using the obtained sintered 
compact as a target. 



[0032] 

BETlSi20m 2 /g(DifW^ 
*A£BET£ffiaim 2 /g©»ffc» 

m^XLfc&, 3ton/cm 2 "C|Mc 
10 (S*ith l» = 7/im) 0 r 



[0032] 

Comparative example 

The indium oxide of BET surface-area 
20m 2 /g and the tin oxide of BET 
surface-area 1m 2 /g are mixed, after carrying 
out the metallic-mold press of the obtained 
mixed powder, hydrostatic-pressure press 
processing is carried out by 3ton/cm 2 , it 
sinters at 1500 degrees C among oxygen for 
24 hours, the ITO sintered compact was 
obtained (indium oxide / tin-oxide = about 
90/10 (weight ratio), a sintering particle size 
= 7 micrometer). This physical property is 
shown in Table 2. 
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[0033] [0033] 

if^T, '&bfttz.%&feW-%#— tfvY Then, in accordance with the result which 
£:l/CffiV\ %1fcty\lb^l&.<D7>s<-y carried out sputtering film-forming, it shows 
^^H^tcC. ^^v9Tsy$LW\>tz- in Table 2 on the same sputter conditions as 
£p^£r&:b-tf:"t^2lC7j^ 0 Example 1, using the obtained sintered 

compact as a target. 



[0034] 
[^1] 



[0034] 



[TABLE 1] 







sans 
(ppi) 


(t:) 


«£ 

<K> 


tffSttJt 

ant 0 




root: 


200X: 


300*0 


m 
i 


Zd 


50 
100 
500 


1500 
1500 
1500 


94. 1 

96. 3 

97. 2 


2. 5 
2. 4 
2. 5 


2. 8 
2. 9 
2. 9 


2. 1 
2. 1 
2. 2 


1 . 5 
1 . 6 
1 . 5 


Cu 


50 
100 
500 


1500 
1500 
150 0 


94. 4 
96. 5 
98. 2 


2, 4 
2. 8 
2. 4 


2. 9 

2. 9 

3. 0 


2. 2 
2. 3 
2.2 


1. 6 
1. 7 
1. 8 


Sb 


50 
10 0 
500 


1500 
150 0 
1 500 


94. 7 

95. 8 
95. 2 


2. 3 
2. 6 
2. 5 


2. 7 
2. 8 
2. 8 


2. 1 
2. 2 
2. 1 


1. 9 
1. 8 
1. 8 


1 ) : X10 4 flcra 





Alloying 
element 


Additional 

amount 

(ppm) 


Solid-solution 
temperature 
(degree C) 


Density 
(%) 


Sintered compact 
ratio 

Resistance 1 ) 


Transparent electrically 
conductive film 
Specific resistance 1) 


Example 
1 














1) Unit x 10-4 ohm cm 
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[0035] [0035] 
[m2] [TABLE 2] 







ran* 

(DPI) 


cr) 


&4fc 

<%) 


Stt l > 




1 0 0*0 


200TC 


3O0T: 


fit 

99 

2 


Ti 


50 
100 
500 


750 
750 
750 


94. 6 
94. 2 
9 5.9 


2. 8 

2. 7 
2. 5 


2. 9 
2. 8 
2. 8 


2, 2 
2. 1 
2. 4 


1. 7 
1. 7 
1.8 


Tm 


50 
100 
5 00 


750 
750' 
750 


94. 8 

95. 3 
95. 6 


2. 6 
2. 7 
2. 5 


2. 9 

2. 9 

3. 1 


2. 1 
2. 2 
2. 2 


1. 6 
1. 7 
1. 7 


L 1 


50 
1 00 
500 


750 
750 
750 


94. 8 

96. 2 

97. 2 


2. 4 
2. 5 
2. 7 


2. 8 
2. 9 
2. 8 


2. 3 
2. 2 

2. 2 


1. 9 
1. 7 
1. 8 


Ms 


50 
LOO 
500 


7 50 
7 5 0 
7 5 0 


9 3.8 
9 3.9 
94. 8 


2. 4 
2. 5 
2. 8 


2. 8 
2. 7 
2. 8 


2. 3 
2- 2 
2. 3 


1. 9 
1. 8 
1. 7 


it « W 






88. 0 


3. 0 


3. 5 


2.' 4 


1. 9 



: X10" 4 flcm 





Alloying 
element 


Additional 

amount 

(ppm) 


Solid-solution 
temperature 
(degree C) 


Density 
(%) 


Sintered compact 
ratio 

Resistance 1 ) 


Transparent electrically 
conductive film 
Specific resistance 1) 


Example 
2 














1) Unit: x 10-4 ohm cm 
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1^3] 



[0036] 
[TABLE 3] 

















loor, 200X:, 300tc 




4 5 mm 








0. 5Pa 




3W/cm 2 




3 00 0*^;*ho-i> 



Sputter system 


DC magnetron sputter 


Target 


Diameter (PHI) of 3 inchest 


Substrate 


Coming #7059 glass 


Substrate temperature 


100, 200, 300 degC 


Distance between target-substrates 


45 mm 


Gas 


Oxygen containing 1% argon 


Gas- pressure 


0.5 Pa 


Injection electric power 


3W/cm2 


Film thickness 


3000 Angstrom 
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